3-Bromo-5-phenylpyridine N-oxide (1m)
Step 1: The title compound was prepared following a literature procedure. 2 To a solution of 3,5dibromopyridine (1.00 g, 4.22 mmol, 110 mol%) in DME (13 mL) was added Pd(PPh3)4 (125 mg, 0.08 mmol, 2 mol%) and the mixture was stirred for 10 minutes. A solution of potassium carbonate (1.75 g, 12.7 mmol, 330 mol%) in water (7 mL) was added, followed by phenylboronic acid (463 mg, 3 .79 mmol, 100 mol%), and the mixture was heated at reflux for 4 hours. The reaction was cooled to room temperature and quenched with 1M aq. NaOH (6 mL) . The mixture was extracted with Et2O (3 × 20 mL) . The organic portions were collected, dried over Na2SO4, filtered and concentrated under reduced pressure. Purification of the residue by FCC (10% EtOAc/hexane) afforded 3-bromo-5phenylpyridine (586 mg, 66% yield) as a colorless solid; 1 7.60-7.53 (2H, m), 7.53-7.46 (2H, m), 7.46-7.40 (1H, m) ; 13 C NMR (CDCl3, 100 MHz): δ 149. 3, 146.4, 138.3, 136.9, 136.3, 129.2, 128.7, 127.2, 120.9 . The spectroscopic proprieties were consistent with the data available in literature. 2 Step 2: To a stirred, ice-cooled (0 °C) solution of 3-bromo-5-phenylpyridine (580 mg, 2.48 mmol, 100 mol%) in CH2Cl2 (15 mL) was added portion-wise m-CPBA (556 mg, 3.22 mmol, 130 mol%). The reaction was warmed to room temperature and stirred overnight. Saturated aq. NaHCO3 (10 mL) was slowly added and the mixture was extracted with CH2Cl2 (3 × 15 mL) . The organic extracts were combined, washed with brine (5 mL), dried over Na2SO4, filtered and concentrated in vacuo to provide the crude product. Purification by FCC (EtOAc  10% MeOH/EtOAc) afforded 3-bromo-5- δ 140.6 (C4), 138.9 (C1), 136.4 (C5) , 134.0 (C6), 129.9 (C9), 129.5 (C8), 127.5 (C3), 126.9 (C7), 120.4 (C2) ; HRMS: (ESI + ) Calculated for C11H8( 79 Br)NNaO: 271.9681. Found [M+Na] + : 271.9677.
Methyl 3-bromoisonicotinate N-oxide (1p)
To a stirred solution of 3-bromoisonicotinic acid (250 mg, 1.24 mmol, 100 mol%) in toluene (5 mL) and MeOH (2 mL) was added dropwise a solution of (trimethylsilyl)diazomethane (2.0 M in Et2O, 1.24 mL, 2.47 mmol, 200 mol%) . The mixture was stirred for 2 hours at room temperature. The volatiles were removed under reduced pressure and the crude material was re-disolved in in CH2Cl2 (7 mL) . The solution was cooled to 0 °C and m-CPBA (278 mg, 1.61 mmol, 130 mol%) was added portion-wise. The reaction was warmed to room temperature and stirred overnight. Saturated aq. NaHCO3 (5 mL) was slowly added and the mixture was extracted with CH2Cl2 (3 × 10 mL). The organic extracts were combined, washed with brine (2 mL 
Alkene Synthesis
General Procedure C for the preparation of alkene partner from aldehydes: To a stirred, icecooled (0 °C) solution of the appropriate aldehyde (100 mol%) in anhydrous Et2O (1 M) was added dropwise a solution of (trimethylsilyl)methylmagnesium chloride (0.5 M in 2-Me-THF, 110 mol%).
The reaction was maintained stirring at 0 °C for 10 hours. Saturated aq. NH4Cl (5 mL/mmol) was slowly added and the mixture was extracted with Et2O (3 × 5 mL/mmol). The organic extracts were combined, washed with saturated aq. NaHCO3. (2 mL/mmol), dried over Na2SO4, filtered and concentrated in vacuo to provide the corresponding 2-(trimethylsilyl)ethanol. The crude material was re-dissolved in Et2O (1 M) and stirred with 1M aq. HCl (1.3 mL/mmol) at room temperature, monitoring the reaction by TLC. The mixture was extracted with Et2O (3 × 5 mL/mmol). The organic extracts were combined, dried over Na2SO4, filtered and the solvent was removed under reduced pressure [N.B. many alkenes tent to be really volatile, pay attention before putting the flask into the heating-bath of the rotary evaporator or on the high-vacuum line]. Purification by either distillation or FCC (10%EtOAc/hexane) afforded pure terminal olefins.
4-Vinylthiazole (34% yield), 2-vinylfuran (61% yield) and 3-vinylthiophene (51% yield) were
synthesized according to General Procedure C from the corresponding commercially available aldehyde precursors (yields reported in parenthesis for each compound). The spectroscopic proprieties of all compounds were consistent with the data available in literature. 3 All the other olefinic partners were purchased from commercial sources (Aldrich, Alfa-Aesar) and used without any further treatment.
5-Phenyl-3-vinylisoxazole
To a stirred, ice-cooled (0 °C) solution of 5-phenylisoxazole-3-carboxaldehyde (210 mg, 1.21 mmol, 100 mol%) in anhydrous Et2O (2 mL) was added dropwise a solution of (trimethylsilyl)methylmagnesium chloride (0.5 M in 2-Me-THF, 2.67 mL, 1.33 mmol, 110 mol%).
The reaction was maintained stirring at 0 °C for 10 hours. Saturated aq. NH4Cl (5 mL/mmol) was slowly added and the mixture was extracted with Et2O (3 × 5 mL). The organic extracts were combined, washed with saturated aq. NaHCO3. (1 mL), dried over Na2SO4, filtered and concentrated in vacuo to provide the corresponding 2-(trimethylsilyl)ethanol. The crude material was re-dissolved in Et2O (1.5 mL) and stirred with conc. H2SO4 (0.1 mL) at room temperature, monitoring the reaction by TLC. The mixture was extracted with Et2O ( 8, 169.8, 162.3, 130.2, 128.9, 126.0, 125.8, 121.4, 96.2 . The spectroscopic proprieties were consistent with the data available in literature. 5
C2-Alkenylation Reactions

General Procedure D for Brønsted-acid catalysed C2-alkenylation reactions:
An oven-dried re-sealable tube, fitted with a magnetic stirrer, was charged with N-oxide substrate (0.143 mmol, 100 mol%). The tube was fitted with a rubber septum and purged with nitrogen. A solution of the appropriate alkene (300-500 mol%) and acid catalyst (5 mol%) in the appropriate solvent (50:1 v/v mixture with H2O, 1.5 M concentration with respect to substrate) was added via syringe and the tube was sealed with a Young's tap. The reaction vessel was placed into a pre-heated heating block at 120-140 o C and stirred for 24-48 hours. The reaction mixture was cooled to room temperature and concentrated in vacuo. Purification of the residue by FCC (10% EtOAc/hexane  30% EtOAc/hexane) afforded pure (E)-2-alkenylated heteroaromatic product.
(E)-2-Styrylquinoline (2a)
General Procedure D: TsOH·H2O was employed as the catalyst. A solution of styrene (450 mol%) in DMSO/H2O mixture was added to the reaction tube. The reaction was conducted at 120 °C for 24 hours and afforded quinoline 2a (31.8 mg, 96% yield) as an off-white solid; m.p. = 99-100 °C 3, 136.5, 136.3, 134.4, 129.7, 129.2, 129.0, 128.8, 128.6, 127.5, 127.3, 127.2, 126.1, 119.2 . The spectroscopic proprieties were consistent with the data available in literature. 7
(E)-3-Bromo-2-styrylquinoline (2b)
General Procedure D: TsOH·H2O was employed as the catalyst. A solution of styrene (300 mol%) in DMSO/H2O mixture was added to the reaction tube. The reaction was conducted at 120 °C for 24 hours and afforded quinoline 2b (30.2 mg, 68% yield) as a yellow solid; m.p. = 125-126 °C 8, 153.8, 144.4, 136.8, 135.2, 133.3, 130.8, 129.2, 128.9, 128.5, 128.4, 127.2, 122.4, 119.7, 105.4, 55.7 . The spectroscopic proprieties were consistent with the data available in literature. 7
Methyl ( 155.2, 146.9, 136.7, 136.2, 135.8, 134.0, 132.1, 129.2, 129.0, 128.9, 128.6, 127.5, 127.3, 126.5, 119.3, 21.7 . The spectroscopic proprieties were consistent with the data available in literature. 7
(E)-1-Styrylisoquinoline (2f)
General Procedure D: TsOH·H2O was employed as the catalyst. MHz): δ 154. 5, 142.5, 136.9, 136.7, 135.8, 129.9, 128.8, 128.6, 127.4, 127.3, 127.2, 126.7, 124.4, 122.8, 120. 
(E)-6-Styryl-4-(trifluoromethyl)nicotinonitrile (2k) and iso-2k isomer
General Procedure D: TsOH·H2O was employed as the catalyst. A solution of styrene (500 mol%) in DMSO/H2O mixture was added to the reaction tube. The reaction was conducted at 140 °C for 24 hours. Purification by FCC afforded pyridine 2k (14.8 mg, 38% yield) as an off-white solid.
Continued elution provided regioisomer iso-2k (9.2 mg, 23% yield) as an off-white solid. (C3, 2m) , 137.6 (2 signals, C2 and C12, iso-2m), 136.7 (C8, iso-2m) , 136.5 (C8, 2m) , 136.2 (C4, 2m), 136.1 (C12, 2m) , 135.7 (C7, 2m) , 134.2 (C7, , 129.2 (CAr-H, 2m) , 128.8 (CAr-H, 2m) , 128.7 (CAr-H, 2m) , 128.6 (2 signals, , 128.5 (CAr-H, 2m) , , 127.5 (CAr-H, 2m) , , 126.9 (CAr-H, 2m) , 124.4 (2 signals, C6, 2m and iso-2m), 121.1 (C2, 2m) The geometry of the double bond was confirmed by the coupling constants observed for for 2m and for for iso-2m. . 8.04 (1H, d, J = 15.5 Hz, 7.92 (1H, dd, J = 2.0, 8.0 Hz, m, 7.53 (1H, d, J = 15.5 Hz, m, 7.25 (1H, dd, J = 5.0, 8. 155.8, 148.3, 136.5, 136.4, 133.3, 133.0, 132.1, 129.9, 129.8, 129.4, 127.8, 127.6, 127.5, 127.3, 126.5, 124.8, 119 .0. The spectroscopic proprieties were consistent with the data available in literature. 9 The title compound was prepared following a literature procedure. 13 An oven-dried sealed tube was charged with quinoline N-oxide (145 mg, 1.00 mmol, 100 mol%), Ag3PO4 (dried overnight at 90 °C under high-vacuum, 209 mg, 0.50 mmol, 50 mol%) and Pd(OAc)2 (11.2 mg, 0.05 mmol, 5 mol%).
The vessel was fitted with a rubber septum and flushed with argon. Degassed glacial acetic acid (1.72 mL, 30.0 mmol, 3000 mol%) and degassed deionized water (0.720 mL, 40.0 mmol, 4000 mol%) were added to the vessel followed by iodobenzene (0.336 mL, 3.00 mmol, 300 mol%). The tube was sealed with a Young's tap, placed into a pre-heated heating-block at 120 °C and stirred for 16 hours. The reaction was then cooled to room temperature and diluted with 5 mL of a 1:3 v/v mixture of 30% aq. HRMS: (ESI + ) Calculated for C15H12NO: 222.0913. Found [M+H] + : 222.0920. The regiochemistry of compound 4 was confirmed by HMBC analysis (as indicated above). The product structure was further confirmed by the presence of the characteristic C1-H peak at 136.9 ppm in 13 C-NMR spectrum.
(E)-2-(3-Methylstyryl)-8-phenylquinoline (5)
An oven-dried re-sealable tube, fitted with a magnetic stirrer, was charged with 8-Phenylquinoline Noxide 4 (74.4 mg, 0.336 mmol, 100 mol%). The tube was fitted with a rubber septum and purged with nitrogen. A solution of 3-methylstyrene (0.223 mL, 1.68 mmol, 500 mol%) and TsOH·H2O (3.19 mg, 0.0168 mmol, 5 mol%) in 0.2 mL of a 50:1 v/v mixture of DMSO and H2O was added via syringe and
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